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[flfifc] ««<7)#ttTNAD(P)Hi/ > :{iNAD(P)S:#tf^ 
fc HTX U > ttelip - 3- K- h of h T/ 'J a 9 A 
Vt4*V jY (INT-V) W>T. -eftfcfttJg 

-f |>NAD(P)-NAD(P)H->M ? U V^OSStHS^ i 0 
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1 

imm<om] 

[mmi ] mm-i+yr 5 nrf-yyjf 7 

* HTr-^^^W^Htfcfi-af-yTS F7r 

- y y'7 7 M"* F U y K£> 6 V MjcW- 3 f - y T 5 
F 7f- y^^l^^f-H* feliSjcMr: al~>T$. H 
7T~yy'7 7l';H-Fyy8ft>\ £j£UdS7t3!--3 

y 7 s 7 7r-y ? H y yiS?J> 6 v >J±- 3 -f 

y7$ YT : T~VV*'7V1S1-Y$.iz\t-^V7 \ F 

7t->¥? 7 h y ygsa^v vm***^^ 

- For F^/'J iWl'T'ftVy FO&^£-f-rT 

-* 6 y yf^XBSoflttti: 7>a 6 y y&c7> 

<§Hc-n-f-y7$ F7x-y:x*7M-f-FyySS£»i 
m-o ^ V7 $ Y 7t-> HZ 7 V*+ F y yK^fiSM 

&^*s,zmhmj&<»%fcimi£tzmm. 1 rat 

[»3cJB4 ] RjEt J: 9£fi£ L*3>-3- F- F of F 5 
V y j. A 7 * ;pvif y S 492rafc»(t 6 «b££ 

^{k^as^-i> mm 1 iEiswia»s*s. 

yy* F-t^7x- ft^^h^js i 
m. 

imm7i z&t&njm&D-ai-yri Frr-y 

iof7M-f-F£rt:Ji-3?-yr$ Y7¥-V s J*9l< 
f y yi!S-pHi2~i3fflj5t-c6ox:stgr*iB». a 
WOpH^Si lt->m 7 y y Xfci &m<gT-&g£iStf> 

*aiS3iiafc?>txft£ra. 

[ff*>S8] RiBSkt:4l«Lte»a-3f-yTS FT 
T^yiof 7 M-f- F t3t{i^7cS-3 f-yr 5 F7r 
-ys/7 7 i^*^- F y ygs&pH l -2imizxM&tt: 
mrcxftm®. bwophkpbl-cim 7 y y^Ki 

[n*«9 1 mm 1 §E»^tt+*»*aHt#. #7 
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7F-X (*'77F-X-l-yyl?t#tf) . 7i- 

yi,r7-y, o-fv-y. (Ayy, ^yi# 
tf) . ?UL riva-ivm. yyrfSL *Ow*$y». 
77t-:i-x-6-yyBL 6-*7.*7 r ;i^3yis. «- 
7*y-feoyyK. /'jto-;P. fnyy-5' 
tfygi&fc'S-fflljrf ^fl*JH 1 I2it?)l845&t&. 

[iff^« 1 0 ] mm 1 sdmco&fc^cmmtf. #7 7 

F-XIBW<#SSS, 7x-;PT7-y|DW<S»^. n>f 
^yBWcSH*, ILKIBbKS^, T;P3-/HBWc^» 

10 s(adh) s u>«*iBi« 7-^7 5 >mi*. 
*7*;w=j ymt&mtm. «-/y -to y yssjBt**» 

7*y-tn-;Hi)4*^^ tayy-5' -^/^ 

yisi7c»*=5:i: ^iu^-rsw^ja i te«^ja«£» 
ft. 

[0001] 

^-yrs FTT-y^7V^Fi^iS7^feJ:^ 

20 Krt^n^yTSFTT-y^^M-f-FyyK 
(OTdii^2rNAD(P)HiJj:^NAD(P)fc^a ) c^tSkM^ 
afttcWL, §^>(=PL«iMSEoflqxTNAD(P)HJ# 
trst^fc u-9-xy y £ tdip - 3- F- Far F ? V U 
jL^A-yr^Jtl^ /F (INT-V) ZRJ&itltbX s Zfl 
k. ftUfff" 2> NAD (P) -NAD (P) H-f 7 'J yT^flfcBI^ 

£^fcr&NAD(P)H2£tt*McB8&-f&8£ J S>SW 

[0002] 

30 fi£*cONAD(P)H^«»-r6^i, 

( i ) -e-ne#^#ts^i-^®iR*^{±«7t^ai^ 

( 2 ) ^'7*5— tf (DA) CO#tt"FNAD(P)H 
tMTT^- F 07-;U-& t'«f F 7VJ x^A-ffc-^T) 

^M^Km^tL^x^i^-fy-mizm^. zm®. 

UcnmLZWfcth-KmtekV ( 3 ) 84&<D??q£TNAD 
(P)Ht U-9-Xy ycDB(.mz£'>X£j8.LtlUY)U7 * y 

<7>wtzm&t&im{*vvX Jy xyf^o 

i/' (Meth. Enzymol. ) ^41^. 53-561:. 1975*} #L 
40 [0003] ±E^S5cOi8JRI:ai^r«»^rft«i. JUS 

jmgtf&^izitfrfrbh?. nmmwmx'Hst 

mz^frLX^Z^tUhmZtlX^j:^. 

[0004] ±te±m*>\s-?-fymzm%.-tz>iimii 
mm$m®&X'bztzmsm<r)±)\>*?+ *.-7izn 

[ooo5] NAD(p)miiK**»»fc ximjmm^n 
50 wmxh o . £i¥m&*izft&tz,ztit>&m<F>Mfci 
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i o o o 6 1 mtt. Mttm*<DfiLft<r)%&am<w 

1 0 0 0 7 ] S^l^£JijI^^£fflV>£}fi£ii 
[0008] 

(vmmvszmizmzx&z&.&Ltz. mmxmm 
^mmmmm-tzzbtmb-tz. 

[0009] * 



10 



mmt&^®m^frbm.m%.it:&m. &&&&& 

TNAD(P)Hfci^X>jy*>ii>i^//U7 1 yZteS&Ut) 
hW&lzl&UX . HfX'J >&*.VW)\/7 < 
&<rm%Le>&mz®.W®*t:li? hb\^o 14® £f m V 

[ 0 0 1 0 ] HP*>. U-^X'J V\mT)Vi3 ';tt08T6OOn 

mmzmMfc*tthm®mx'b*) . -^//w 

jffl^£dfc£i9NAD(P)H*<;tM;S*l6„ NAD(P)Hfc !✓ 

[001 1] 
[fcl] 



NAD(P)H + + 




VA 



NAD(P) 




[0012] ttzm-vi, nrxy yizit^mmm^ 

5Tf £ . *&<9i?)NAD(P)Hfc J: tfNAD(P) CO&gJiV^ ? 30 
[00 13] *^tJ:SNAD(P)HijJ:t/NAD(P>(0^4 

«NAD(p)Hfc j:t^NAD(p) zwmb^mimmmn 

[00 14] zcokozwumjffimowb ixu. # 

a isymmm. <m.m*mm. r^-)vmm 
p^(adh) . vyzmmkmm. y)v?*vwmx. 
mm. ?>^-x-6-v>mmtm&m. a-yo 40 

[00 15] 
[£*0U 

Hifcflll WX>)>\,z±hW>{?)WgS. 
p-9-XUy40t^{il00nmoK DA (^-'Jytf-g) 20 
2tti60mU. ADH (^'Jxy?/Wg) 16.6mU. 8% 
x^y-yHO/iU 0.3Mh'JX-SiSS«a (pH8.0) ^ 
^■tf250^1c7)R|C?g$rgi||M^NAD(P)H^O.K 0.2. *50 



SO. 3. 0.5.0.7, 1, 2. 3ninol£A#l*:V>r ?n7V 

-htjai.T. 37c. io£fzimttmjm®±mb l 

TlOnM Cu-J§?RlO/zlJniTV>f ^nTU-h^cO 
flM£ft (=m-tmSi&HrP-32M) £fcoT5U£?&D 
630nu^ ^(i550nmtMttl.lR3ea$-)ll« Lfc&SkOfltt 

tisriait^-f. 

[0016] ±IB^^smtft^Tjga*»lcOsm^ 

<D®mbttttLx&m<?)m(p)\iz%miii*&. 
[ooi7] mmm 2 im-vtzx snad(p)ho£* 

INT-V 402£(i400niDol. DA 200mU. ADH 16.6U. 0.8 
XX^y-;H0^tl5:-irtfl3O//l*|fi^)NAD(P)H 0.1. 
0.3.0.5. 1. 2. 3. 5nn»l£;Ul*:-74?n7V- 

h^KiDxt. 37°c. mmm±mi<M wmm 

PR-A4) £J8VvCEU5&0492~415nn^iSbfcg£«S5£L 
^IS*co«ll;»*qi2r*S. 

[0018] ±m®mmizKz.x®m*%i(?>mT 
mm<mmn&\ mtiK®m.t:±m®mbtf 

[0 01 9] m&m3 $7?V-Xbti?7Y-Xl 

mums. 
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*F*S (2. 4. 6, 8. 10, 16. 20mg/dl) 3nmi@Hl£v4 

£Ail37'C. UMBRlS-t*. 1$ (NAD lOOnmoL 7 
*#'j7^7r^-tf 200raU. /3#7?h-*fl8* 

25mUcD0.02M h- U^-«IHSffffi) . II* 
(ISt*»fer/P*»J7*^7r^— IfSrttO . HI * 
(I h-AR**R**li*<) *B«fc 

[0020] Rmm. 02M h U ^iSS^ffiS ( PH8.0 ) 

70M\zMim.£ix. tmtuMmgmwjfuT 10 

U-Mcft&U IN NaOH lOjulJOirW-ht^- 
Jl/*tt9«TC. 15#iMWL 3N HClfclKhyx&Ktl 
«?£(pH8) 70;ul-C4>fflU HfX'jyiOOnmol, ADH 
16.6U, DA 60nU. 8%x*/-/H0jul |g:l220ul£ 

mtxyrc, 3v*Kmm±mouiX'%&£±it>. 630 
nmoia^^ai^ t fzm%z 0 3 c t^-r. 
[0021] nmmmommmtmrnizmftLika. 
mtttitix**) ttf* w%#y7h-xi®mai 

yytzttim-s 40nw>nz-thtffl3<?>tfiM.mz% 
h. 

[00 2 2]HSfepi|4 7 3.-)VTy-V<rm%L 
v-f 9 u?v- Y Wz7 x-iisTy-yZistsW&iMM 
rift (2, 4, 6. 8. 12. 20mg/dl) 7MX?3ini>gHI£ 
Ail. 0. 3N h 'J ? o/U*&50ul ZmtX . lO^ig^ L 
NAD 33mg, 7x~;l-77-yK*#»S ( f"^* 
3 -X y ) 33U/il c7)150ul Sri-tfO. 2M / U v VKC1 
-KOttgffjtt (pH10.4) 16nl&fctf>150;ul £8^X37 

x:, l^M^-eortoiooMiSriffl^fflv-f 30 

-M=#&L. IN NaOH 15xd£A*lT. ^-/l/£ft& 
0. 15#ftSf£4*faU INT-V 40nmol. ADH 1 
6.6U. DA 200mU, 8%X^/-;H0//1 *£S230jul-C 

[0023] mtoWfcamm±M&tnisiL<mftZft% 
v ^lat *tit t -c 6 ^ k jwb** . 

[0024] HSfiW 5 Sftii J: t^JtfelCStrtNAD (P) 
iUKcoi^S [NAD (P) HOgfcftMffifcfclt & ) 
^7^h-X16m«/dljfil?a7 ; 'fX?3iiun@Hi [jfllfe^S 40 

: ^fFUiliS^BaSl57¥1ffF^l49466^ : 
lHa^^ai^] . NAD l-~9nmol. &-if*7?Y 
-Xlfc*.m%m 25mu . 0 . 02M h 'J 7.Jgg3gir?£ ( pH8 ) 
20jul5r^tf30^1OZ^?i|$r37'C, lB#fgJKJ£$-£. - 
*WiH@*200M 1 £vtfUB£ t^200w 1 £.X h y •/ 
y^x/KC^L^n^^JKtt (MTP100S) fcJOEx 
360nm, Em450nnfC)ll^Lfc. 

[00253 miziillffimiOu l £in*.il£ t . 
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-eosox/i^aa^fflv'f ^nru-hic^L, -e<otfti 
n hci \oui&^timi§L&tcmrc. iom5#ishin 
adh«m*u im mmmt (phs> a/ii-c+wa. -e 

CO+^H^XyyiOOt^ilSOnmol 10/xK 8%X? 
/-/HO/il. ADH 16.6U 10/iK DA 2~6ndl lOju 
i*Jni37'C. 30-*«0$H*»cfM:iKl0di CU ,+ l0^i5rv> 

tlXm$V-yMTV- h >)-y-<7X>2f)m/4\5nmTm 
5gU tfy? h-XOrag/dlt£liblank£-fe'n*§jELT 

[0026] ^»^M*T(iNAD 3 nmol t "CJiNAD* 

WfcMLWlhli-S<oaauik55r6 (04<O±) . 
LtPl&&X'l,t^XO >150nmolT'NAD 2.6nn»l**. 
U-^-X'J>-100niiiolT'(iNAD 2raolTftA©JKi: : 5rS 
(04<D4>fcT) . 

[ 0 0 2 7 ] HSfe0l6 NADH#«?a;£j:S#5?b-X 

a?? v-z^tswmmffipm (2. 4, 6. 8. 10. 1 

6. 20mg/dl) anSlflfcV'f ?a7U-h£Vitu H 

im5tmm^zM.-mm^ nad 2.0, 2.4. 2.6. 3. 

[0028] ^-^IS^NAD 2. 6nmol *<ft i, ®«7&*iS < . 
^7 7h-XO-20mg/dlT'1.8 ODftO. ^JtOMOmg/d 
lt'1.1 Of)tM>ttMm£ t )&B&.X'b&. NAD 2.4i 
3. OnmoUi^S^fc^ l> t b^;UT*> o ^ . * 

[0029] 

«5:*S6fcJ: 0«*rSSS : 5rNAD<P)Hi5«}:^NAD(P)<r) 

x. m*izm-^hmmmwizZL&y3mz%.mz< 
v ^ <vmm<nm-?&mmKwm<rymmtiZ urn 

[01 ] XmUzX&WXV >IZ J:SNAD(P)HC7)HLI 

[02] *mi<7)im-nzxhm(?)ii<v$mjzM.£mi 

[03] *^HB<7)NAD(P)H(7)^*S5rfOfflUv:^^h 

kINT-V^fflV^^<7)^liaai/*^B3cONAD(P)Hc7)^* 
^$r? m I tz 7 x ~>VT 7 O^it^t ^ f&W&£ 

[04 ] NAD(P)«Si:4^3tftat^AD(P)HSI^j»a 

[05] NADHH^f»^tcJ:l»^7? b-X^*tlSr* 
■t0-CfcS. 
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[02] 



A630 



Resa*urin 
a * 100 nmol 
o * . 40 nmol 




[04] 




Gat 16mg/dl 

Resazu ri n 
-o— 1 50 nmol 
1 00 nmol 



1 2 3 5 7 9 
NAD (nmol ) 




in T T y. 

A 00 nmol 



1 N T- V. 
4 0;njrioJ 



0.10.5 1 2 3 4 5 
NA:D(P)H nmol. 



A620 
2.0 



1.0 - 



[05] 

N A D(nmo| ) 

* 2.6 

o 2.4 3.0 

• 2.0 




2 U 6 8 10 16 20 

Galactose (mg/ dl ) 



► 
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A630 (Gal) 




2 A 6 B 10 16 20 

Gat (Phe) mgy^\ 
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